Introduction
Tobacco use is the leading cause of preventable disease and death in the United States, and approximately 480,000 deaths per year are caused by cigarette smoking and secondhand smoke exposure, or nearly one in five deaths annually (1, 2) . This includes approximately 41,000 deaths among adults and 400 deaths among infants resulting from secondhand smoke exposure (1, 3, 4) . Tobacco smoke contains approximately 7,000 chemicals, including hundreds that are toxic. Approximately 70 of these chemicals can cause cancer (1, 5) . Forms of tobacco used in the United States include cigarettes, cigars, smokeless tobacco (i.e., chewing tobacco, snuff, dip, snus, and dissolvable tobacco), pipes, hookah (water pipes), bidis, and electronic cigarettes. In addition, smoking accounts for approximately $300 billion annually in direct health care expenditures ($170 billion) and lost productivity ($156 billion) (1, 6) .
The relation between smoking and lung cancer was first classified as causal in a landmark report released by the U.S. Surgeon General in 1964 (7) . Subsequent Surgeon General reports have concluded that smoking causes acute myeloid leukemia (AML) and cancer in many other organ sites, including the cervix, esophagus, kidney and renal pelvis, larynx, trachea, lung and bronchus, oral cavity and pharynx (OCP), pancreas, stomach, and urinary bladder (2, (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) . Surgeon General reports also have concluded that the use of smokeless tobacco (i.e., snuff and chewing tobacco) causes cancers of the OCP and esophagus; cigar use causes cancers of the oral cavity, esophagus, larynx, and lung; and secondhand smoke exposure causes lung cancer (19). During 1999 During -2004 , approximately 2.4 million new cases of tobacco-associated cancer were reported in the United States (19). In 2014, the Surgeon General expanded the list of cancer sites to include the liver, colon, and rectum (1) . Approximately 30% of cancer deaths in the United States, including approximately 80% of lung cancer deaths, are attributable to tobacco (1, 2, (20) (21) (22) (23) . The International Agency for Research on Cancer has drawn conclusions (24-28) similar to the findings in the Surgeon General's reports on tobacco and health.
When the first Surgeon General's report on the health hazards of smoking was released in 1964, the prevalence of cigarette smoking in the United States was 42% but has since decreased (1) . During 2005 During -2016 , the prevalence of cigarette smoking among U.S. adults decreased from 20.9% to 15.5%, and the proportion of ever smokers (i.e., persons who have smoked at least 100 cigarettes during their lifetime) who quit increased from 50.8% to 59.0% (29) . Despite this progress, the United States has not yet achieved the Healthy People 2020 target of reducing the proportion of U.S. adults aged ≥18 years who smoke cigarettes to ≤12.0% (1, 30) . Moreover, large disparities in tobacco use remain across populations defined by race/ethnicity, sociodemographic status, U.S. census region, disability or limitation status, sexual orientation, and presence of serious psychological distress (1, 29, 31) .
Furthermore, increases have occurred in the use of other tobacco products and the use of multiple products among youths. In 2016, among current tobacco product users, 47.2% of high school students and 42.4% of middle school students used two or more tobacco products, and electronic cigarettes were the most commonly used tobacco products among high school (11.3%) and middle school (4.3%) students (32). Since 2000, the prevalence of smokeless tobacco use in the United States has increased among adult males (6.7%) (1, 33) and males in high school (8.3%) (1, 32) .
At least half of persons who smoke cigarettes for 20 years are expected to die from a tobacco-related disease, although tobacco cessation significantly decreases this risk (34-36). Therefore, among the 37.8 million persons in the United States who were current cigarette smokers in 2016 (29), approximately 18.9 million persons might die prematurely from a tobacco-related disease, including 6 million from cancer. Many tobacco-associated cancers could be prevented by population-level reduction of tobacco use through sustained, comprehensive state tobacco control programs. Proven population-based interventions, including increased tobacco prices, comprehensive smoke-free laws, antitobacco mass media campaigns, and barrier-free access to cessation assistance are critical to reduce cigarette smoking and smoking-related disease and deaths among U.S. adults (29). To help evaluate the effectiveness of tobacco control programs and policies and identify populations at greatest risk for developing cancers associated with tobacco use, ongoing surveillance of these cancers is essential.
This report describes the incidence of tobacco-associated cancers in the United States by cancer type, demographic and tumor characteristics, and state and U.S. census region. In addition, recent trends in cancer incidence are described. Cancer incidence data enable public health professionals to more effectively identify needs for cancer prevention and control (https://seer.cancer.gov/tools/ssm). Analyses by tumor characteristics excluded cases that were reported only by death certificate or autopsy and cases that were not microscopically confirmed (except for liver cancer because a large percentage of these cancers [29%] were confirmed by radiography).
Statistical Analysis
Population estimates for incidence rate denominators were a modification of annual county population estimates by age, sex, bridged race, and ethnicity produced by the U.S. Census Bureau in collaboration with CDC and with support from the National Cancer Institute (https://seer.cancer.gov/popdata). Incidence rates per 100,000 population were age adjusted to the 2000 U.S. standard population; 95% confidence intervals were calculated as modified gamma intervals (46) and are presented to allow for informal comparison among rates, without defining a referent group. Although using the overlap between confidence intervals to determine significance is conservative, the confidence intervals provide a measure of the variability in the rates and perspective for making comparisons. Trends in age-adjusted incidence rates of invasive cancer were examined (by site and sex [men, women, and combined]), and the annual percentage change (APC) was used to quantify changes in rates during 2010-2014 by using least-squares regression. A t-test was used to determine whether an APC was significantly different from zero. The APC and associated p value corresponds to the overall increasing or decreasing trends observed during this time. Rates were considered to increase if the APC >0 (p<0.05) and to decrease if the APC <0 (p<0.05); otherwise, rates were considered stable. State-specific age-adjusted tobacco-associated cancer incidence rates were mapped using quartiles as cut points.
Results

Lung Cancer
A total of 1,070,504 new cases (61.3 per 100,000 persons) of cancers of the lung, bronchus, and trachea (lung cancer) were reported in the United States during 2010-2014 (Table 1) . Incidence rates were substantially higher among men (72.7) than among women (52.7). Rates increased with increasing age and peaked among persons aged 70-79 years (390.0). Among men, blacks had the highest rates (85.9), followed by whites (72.4) , AI/ANs (52.2), and A/PIs (45.1). Among women, whites had the highest rates (54.3), followed by blacks (49.2), AI/ANs (39.0), and A/PIs (27.9). Rates were two times higher among non-Hispanics than among Hispanics (64.1 versus 31.9, respectively). Among those with known tumor characteristics (88.1%), approximately 81% of all lung cancer cases were non-small cell carcinomas. Adenocarcinoma was the most common histologic subtype, although women had greater percentages of adenocarcinomas than men (52.4% and 43.2%, respectively). Men had greater percentages of squamous cell carcinoma than women (28.9% and 19.4%, respectively). More than half (52.6%) of lung cancer cases were diagnosed at the distant stage. During 2010-2014, lung cancer incidence rates were higher in nonmetropolitan counties (69.4) than in metropolitan counties (59.8) . Among men, rates were highest in the South (80.8) and lowest in the West (53.5). Among women, rates were highest in the Midwest (57.4) and lowest in the West (42.7). Kentucky and West Virginia had some of the highest rates both among men (98.8-116. 3) and women (66.3-79.7) (Figures 1 and 2 ).
Laryngeal Cancer
A total of 62,479 new cases (3.5 per 100,000 persons) of laryngeal cancer were reported in the United States during 2010-2014 (Table 2) . Incidence rates were substantially higher among men (6.0) than among women (1.3). Rates increased with increasing age and peaked among persons aged 70-79 years (16.2). Among men, blacks had the highest rates (8.5), followed by whites (5.9), AI/ANs (3.6), and A/PIs (2.2). Rates were higher among non-Hispanics than among Hispanics (3.6 and 2.5, respectively). Among those with known tumor characteristics (97.1%), almost all (96.9%) laryngeal cancers were squamous cell carcinomas. The majority (53.6%) were diagnosed at a localized stage; however, a smaller percentage of localized cases occurred among women (47.1%) than men (55.3%). Women had a greater percentage of regional stage laryngeal cancer diagnoses than men (32.2% and 22.0%, respectively), whereas men had slightly greater percentages of distant stage diagnoses than women (17.9% for men and 16.5% for women). During 2010-2014, laryngeal cancer incidence rates were higher in nonmetropolitan counties (4.2) than in metropolitan counties (3.3) . Among men, rates were highest in the South region of the United States (6.8) and lowest in the West (4.0). Among women, rates were similar in the South, Midwest, and Northeast (1.4-1.6) and were lower in the West (0.8). Kentucky, Louisiana, Mississippi, and West Virginia had some of the highest rates both among men (8.3-9.4) and women (1.9-2.6) (Figures 3 and 4) .
Oral Cavity and Pharyngeal Cancer
A total of 204,537 new cases (11.5 per 100,000 persons) of OCP cancer were reported in the United States during 2010-2014 (Table 3) . Incidence rates were substantially higher among men (17.4) than among women (6.4). Rates increased with age and peaked among men aged 70-79 years (63.6) and women aged ≥80 years (29.4). Among men, whites had the highest rates (17.8), followed by blacks (14.5), A/PIs (11.2), and AI/ANs (10.9). Among women, whites had the highest rates (6.5), followed by blacks (5.1), A/PIs (5.0), and AI/ANs (4.1). Rates were higher among non-Hispanics than Hispanics (12.0 and 7.1, respectively). The most common subsites were the oral cavity (7.9) and tonsils (3.6) among men and the oral cavity (3.5) and salivary glands (1.0) among women. Among those with known tumor characteristics (97.5%), the majority of OCP cancers were squamous cell carcinomas (85.9%). Most were diagnosed at the localized (31.7%) and regional (45.3%) stages. However, a greater percentage of cases were diagnosed at the localized stage among women than men (43.0% and 27.1%, respectively), and a greater percentage of cases were diagnosed at the regional stage among men than women (49.0% and 36.3%, respectively). During 2010-2014, OCP cancer incidence rates were higher in nonmetropolitan counties (12.5) than in metropolitan counties (11.3) . Among men, rates were highest in the South region of the United States (18.6) and lowest in the West (15.5) . Among women, rates of OCP cancers were similar in the South, Midwest, and Northeast (6.5) and were lower in the West (5.9). Alabama, Arkansas, Florida, Kentucky, Louisiana, Mississippi, and Oklahoma had some of the highest rates both among men (19.9-21.8) and women (6.6-7.4) (Figures 5 and 6 ).
Esophageal Cancer
A total of 81,608 new cases (4.6 per 100,000 persons) of esophageal cancer were reported in the United States during 2010-2014 (Table 4) . Incidence rates were higher among men (8.0) than among women (1.8). Rates increased with age and peaked among those aged ≥80 years (45.0 among men and 12.6 among women). Among men, rates were highest among whites (8.2), followed by blacks (7.1), AI/ANs (5.3), and A/PIs (3.7). Among women, rates were highest among blacks (2.3), followed by whites (1.7), AI/ANs (1.4), and A/PIs (1.0). Rates were higher among non-Hispanics (4.8) than Hispanics (2.8). Among those with known tumor characteristics (94.7%), approximately two thirds (65.4%) of all esophageal cancer cases were adenocarcinomas, and slightly less than one third were squamous cell carcinomas (29.6%). This pattern was consistent among men (71.1% adenocarcinomas and 24.2% squamous cell carcinomas). However, the pattern differed among women, who had greater percentages of squamous cell carcinomas (50.1%) than adenocarcinomas (43.9%). More esophageal cancers were diagnosed at regional (32.9%) and distant (36.6%) stages than at the localized stage (19.4%). Men had slightly smaller percentages of localized disease (18.9%) than women (21.6%) and slightly greater percentages of distant disease (38.3%) than women (30.1%). During 2010-2014, esophageal cancer rates were higher in nonmetropolitan counties (5.1) than in metropolitan counties (4.5). Rates among men were highest in the Midwest (8.9) and lowest in the West (6.9). Rates among women were highest in the Northeast and Midwest (1.9-2.0) and lowest in the South and West (1.6-1.7). Vermont, Maine, and New Hampshire had some of the highest rates among men (10.2-11.7) and women (2.3-2.4) (Figures 7 and 8 ).
Stomach Cancer
A total of 115,147 new cases (6.7 per 100,000 persons) of stomach cancer were reported in the United States during 2010-2014 (Table 5 ). Incidence rates were higher among men than among women (9.2 and 4.6, respectively). Rates increased with increasing age and peaked among adults aged ≥80 years (43.6). A/PIs had the highest rate (10.7), followed by blacks (10.3), AI/ ANs (6.3), and whites (6.0). Hispanics had higher rates than non-Hispanics (9.9 and 6.3, respectively). Among those with known tumor characteristics (96.2%), approximately 86.3% of stomach cancers were adenocarcinomas; gastrointestinal stromal tumors accounted for 8.9%. Approximately 60% of stomach cancers were diagnosed at the regional (26.3%) or distant stage (33.6%), with women having greater percentages of localized disease than men (34.2% and 26.7%, respectively). During 2010-2014, stomach cancer rates were higher in metropolitan counties (6.9) than in nonmetropolitan counties (5.8) . Among men, rates were highest in the Northeast (10.7) and lowest in the Midwest and South (8.7). Among women, rates were highest in the Northeast (5.2) and lowest in the Midwest (4.0). DC, Hawaii, New Jersey, New York, Puerto Rico, and Rhode Island had some of the highest rates among men and women (Figures 9 and 10 ).
Colon and Rectal Cancers
A total of 689,738 new cases (39.8 per 100,000 persons) of colon and rectal cancers were reported in the United States during 2010-2014 (Table 6 ). Incidence rates were substantially higher among men (45.8) than among women (34.8). Rates increased with age and peaked in women and men aged ≥80 years. Rates were highest among blacks (46.7), followed by whites (38.9), A/PIs (31.4), and AI/ANs (30.9). NonHispanics had higher rates than Hispanics (40.3 and 35.0, respectively). Among those with known tumor characteristics (96.1%), approximately two thirds (67.9%) of all colon and rectal cancers were adenocarcinomas; adenomas accounted for 17.5%. Approximately 60% of colon and rectal cancers were diagnosed at the regional or distant stage (55.8%), with similar distributions among women and men. During 2010-2014, colon and rectal cancer rates were slightly higher in nonmetropolitan counties (43.1) than in metropolitan counties (39.1). Rates among men and women were highest in the Midwest (48.0 and 36.4, respectively) and lowest in the West (41.4 and 32.0, respectively). Louisiana, Mississippi, and Kentucky had the highest rates both among men (56.0-59.3) and women (41.4-42.4) (Figures 11 and 12 ).
Liver Cancer
A total of 126,165 new cases (6.9 per 100,000 persons) of liver cancer were reported in the United States during 2010-2014 (Table 7) . Incidence rates were higher among men than among women (11.0 and 3.3, respectively). Among persons aged <80 years, rates increased with increasing age and peaked among adults aged 70-79 years (27.2). Among men, rates were highest among A/PIs (18.5), followed by blacks (16.0), AI/ANs (12.8), and whites (9.8). Among women, rates were highest among A/PIs (6.6), followed by AI/ANs (5.6), blacks (4.3), and whites (2.9). Hispanics had higher rates than non-Hispanics (12.1 and 6.4, respectively). Among those with known tumor characteristics (94.2%), 86.4% of cases of liver cancer were hepatocellular carcinoma, and 7.2% were adenocarcinoma. Men had greater percentages of hepatocellular carcinomas than women (89.1% and 78.3%, respectively), whereas women had greater percentages of adenocarcinomas than men (12.4% and 5.5%, respectively). The majority of liver cancer cases (44.8%) were diagnosed at the localized stage. Women had greater percentages of localized stage liver cancer diagnoses than men (47.5% and 43.9%, respectively), whereas men had greater percentages of regional stage liver cancer diagnoses (28.0% and 24.2%, respectively). During 2010-2014, liver cancer rates were higher in metropolitan counties (7.2) than in nonmetropolitan counties (5.8). Among men and women, liver cancer cases were highest in the West (12.2 and 4.0, respectively) and lowest in the Midwest (8.8 and 2.8, respectively). California, DC, Hawaii, New Mexico, and Texas had some of the highest rates of liver cancer among men (13.6-19.5) and women (3.9-5.3) (Figures 13 and 14) .
Pancreatic Cancer
A total of 218,919 new cases (12.5 per 100,000 persons) of pancreatic cancer were reported in the United States during 2010-2014 (Table 8) . Incidence rates were higher among men than among women (14.2 and 11.0, respectively). Rates increased with increasing age and peaked among adults aged ≥80 years (93.1). Blacks had the highest rates (15.5), followed by whites (12. 3), A/PIs (9.3), and AI/ANs (8.2). Non-Hispanics had higher rates than Hispanics (12.6 and 11.1, respectively).
Among those with known tumor characteristics (81.9%), 79.7% of pancreatic cancer cases were adenocarcinomas, and 3.3% were mucinous adenocarcinomas. Ductal carcinomas accounted for 9.8% of pancreatic cancer diagnoses. Approximately half (51.5%) of pancreatic cancer cases were diagnosed at the distant stage; 33.8% of pancreatic cancers were diagnosed at the regional stage, and 10.5% were diagnosed at the localized stage. During 2010-2014, pancreatic cancer rates were slightly higher in metropolitan counties (12.6) than in nonmetropolitan counties (12.1). Among men and women, pancreatic cancer rates were highest in the Northeast (15.4 and 12.0, respectively) and lowest in the West (13.2 and 10.4, respectively). DC, Delaware, Hawaii, Louisiana, Mississippi, New Jersey, New York, and Pennsylvania had some of the highest rates of pancreatic cancer among men (15.4-18.0) and women (11.9-13.8) (Figures 15 and 16 ). (15.9) . Among men, kidney cancer incidence rates were highest in the South, Northeast, and Midwest (22.2-22.9) and lowest in the West (19.7). Among women, rates were highest in the Midwest (12.1) and lowest in the West (9.9). Kentucky, Louisiana, and Mississippi had some of the highest rates of kidney cancer among men (26.2-28.4) and women (14.4-15.8) (Figures 17 and 18 ). 
Kidney and Renal Pelvis Cancers
Urinary Bladder Cancer
Cervical Cancer
A total of 61,499 new cervical cancer cases (7.5 per 100,000 women) were reported in the United States during 2010-2014 (Table 11 ). Women aged 40-49 years had the highest rates of cervical cancer (14.3). Rates were highest among blacks (9.3), followed by whites (7.3), AI/ANs (6.5), and A/PIs (6.1). Rates were higher among Hispanics (9.7) than among non-Hispanics (7.3). Among those with known tumor characteristics (97.1%), the majority of cervical cancer cases were squamous cell carcinomas (66.1%); adenocarcinomas accounted for 27.6%. Most cervical cancer cases were diagnosed at the localized (43.8%) or regional (36.2%) stage. During 2010-2014, cervical cancer rates were higher in nonmetropolitan counties (8.4) than in metropolitan counties (7.4) . Cervical cancer cases were highest in the South (8.3) and lowest in the Northeast, Midwest, and West (6.9-7.1). Alabama, Arkansas, DC, Florida, Kentucky, Louisiana, Mississippi, Oklahoma, Puerto Rico, Texas, and West Virginia had the highest rates of cervical cancers (8.6-12.9) (Figure 21 ).
Acute Myeloid Leukemia
A total of 70,960 new AML cases (4.2 per 100,000 persons) were reported in the United States during 2010-2014 (Table 12 ). Incidence rates were higher among men than among women (5.2 and 3.5, respectively). Rates increased with increasing age and peaked among adults aged ≥80 years (26.3). Whites had the highest rates (4.3), followed by blacks (3.5), A/PIs (3.4), and AI/ANs (2.7). Non-Hispanics had higher rates than Hispanics (4.3 and 3.6, respectively). During 2010-2014, AML incidence rates were similar between metropolitan and nonmetropolitan counties (4.2). Among men and women, AML incidence rates were highest in the Northeast and Midwest (5.5 among men and 3.7 among women) and lowest in the South and West (4.9-5.0 among men and 3.4 among women). Hawaii, Illinois, Indiana, Iowa, Kentucky, Maine, Pennsylvania, South Dakota, and Wisconsin had some of the highest rates among men (5.6-6.3) and women (3.7-4.1) (Figures 22 and 23) .
Estimated Annual Percentage Change in Incidence Rates of Tobacco-Associated Cancers
During 2010-2014, APCs in incidence rates of tobaccoassociated cancers varied by site, sex, and men and women combined ( 
Discussion
Interpretation of Tobacco-Associated Cancer Incidence
Approximately 3.3 million cases of tobacco-associated cancer were reported in the United States during 2010-2014 (approximately 667,000 each year), with lung cancer accounting for about a third of these diagnoses. The incidence of tobacco-associated cancers was higher among men than women. Black, white, and non-Hispanic populations had consistently higher incidence rates than other racial/ethnic populations, with a few exceptions. The majority of tobaccoassociated cancers occurred among persons aged ≥70 years. Except for AML and cancers of the stomach, liver, and pancreas, tobacco-associated cancer rates were higher among nonmetropolitan counties than in metropolitan counties. The high rates among men, whites, blacks, non-Hispanics, older adults, and nonmetropolitan county residents reflect overall demographic patterns of cancer incidence in the United States (39) and patterns of tobacco use. In 2016, an estimated 15.5% of adults in the United States (37.8 million persons) smoked cigarettes, with smoking being more common among men (17.5%) than among women (13.5%) (29). The prevalence of cigarette smoking in 2016 varied among racial/ethnic groups; the highest prevalence was among AI/ANs (31.8%), followed by persons of multiple races (25.2%), whites (16.6%), blacks (16.5%), Hispanics (10.7%), and A/PIs (9.0%) (29). Smoking prevalence among AI/ANs varies by region of the country, and cancer rates tend to parallel these differences (47). Blacks and whites had the highest tobacco-associated cancer incidence rates in this report and the second-and third-highest smoking prevalence, respectively, among racial/ethnic populations.
Substantial (48) . In this report, lung, laryngeal, OCP, kidney, and cervical cancer incidence rates were highest in the South and the Midwest. Cancer incidence rates were consistently lowest in the West for all the cancers in this report, with the exception of kidney and stomach cancers.
Cancers of the lung and bronchus, larynx, and OCP have the greatest average relative risks (1,22,49) associated with tobacco use. Lung cancer is the second most commonly diagnosed cancer among men (after prostate cancer) and women (after breast cancer) and is the leading cause of cancer death both among men and women in the United States (39). The average tobacco-associated lung cancer relative risk ranges from 15.0 to 30.0 (1, 22, 49) . Tobacco use causes all histologic types of lung cancer (1, 50) . Similar to previous studies, this study demonstrates that the percentage of squamous cell carcinoma of the lung is higher among men than among women, whereas the percentage of adenocarcinoma of the lung is higher among women than among men (19,51). In the United States, the decrease in squamous cell carcinoma followed the trend of decreasing smoking prevalence (1) . Adenocarcinoma rates in the United States increased in the 1980s and 1990s before decreasing through 2004 and reportedly increasing again during 2006-2010; however, much of this latter increase reflects improved classification of tumors previously designated as "other non-small cell lung cancer" (1,52). The proportion of lung cancers classified as adenocarcinoma has increased over time and adenocarcinoma is now the most common type of lung cancer both among men and women smokers (1, 27) .
In 2013, the U.S. Preventive Services Task Force recommended annual screening with low-dose computed tomography (LDCT) for persons at high risk for lung cancer (i.e., adults aged 55-80 years who have a history of smoking 30 packs per year and currently smoke or have quit within the past 15 years) (53). However, the percentage of persons screened has been low, with 3.3% of eligible smokers reporting LDCT screening in the past 12 months in 2010 and 3.9% in 2015 (54). The reasons for underuse of screening might include smokers' lack of awareness about this test and limited health care access, as well as physicians' lack of knowledge about screening recommendations and concerns about false-positive results (55) . Some studies have reported that eligible patients who benefit most from screening are those with chronic obstructive pulmonary disease (COPD) (56, 57) . Compared with patients with normal baseline spirometry who receive annual screening with LDCT, patients with COPD have a greater incidence of lung cancer and are more likely to be detected with early stage disease (56, 57) . Additional research is needed to determine whether current screening recommendations can be modified to include COPD status.
Laryngeal cancer is relatively rare in the United States (39). The average tobacco-associated relative risk for laryngeal cancer ranges from 10.0 to 17.0 (1, 22, 49) . Tobacco use is the single most important risk factor for developing laryngeal cancer (1,2,7). The decrease in laryngeal cancer incidence rates observed in this study among men and women is consistent with decreasing incidence rates reported outside the United States (58) . The decrease might be partially explained by changes in tobacco use (1) . Alcohol use also is a risk factor for laryngeal cancer, and when used together, alcohol and tobacco have a synergistic effect on laryngeal cancer development (26,59). However, the prevalence of alcohol consumption among U.S. adults has not decreased substantially in recent years (60) . Decreased dietary fiber intake also might be associated with risk for laryngeal cancer, particularly among women (61) (62) (63) .
OCP cancer is the ninth most common cancer in the United States among men but is less common among women (39). This type of cancer includes tumors with origins in several anatomic organs of the head and neck. The average relative risk for tobacco-associated OCP cancer is 4.0-5.0 (1, 22, 49) . Use of all tobacco products, including cigarettes, cigars, pipes, and smokeless tobacco, are linked to head and neck cancer (2, 7, 28) . Strong evidence implicates tobacco as a carcinogenic factor in squamous cell cancers of the head and neck (1, 28) . The predominant histologic tumor type of OCP cancer observed in this study was squamous cell carcinoma. Previous studies have demonstrated that cessation of tobacco use leads to a decrease in the risk for OCP cancer (64) . Alcohol use is a risk factor for the development of OCP cancer, independent of the effects of tobacco use (65) (66) (67) . The use of both alcohol and tobacco have a synergistic effect on the development of OCP cancers (26), accounting for as many as 64% of oral cavity and 72% of pharyngeal cancers (59, 65, 68) . Infection with human papillomavirus (HPV), particularly HPV16, increases the risk for cancer at certain OCP sites, including the oropharynx, base of the tongue, and tonsils (69, 70) .
Cancers of the pancreas, urinary bladder, and colon and rectum have similar relative risks associated with tobacco use (pancreas, 2.0-4.0; urinary bladder, 3.0; colon and rectum, 1.9-2.5) (1, 22, 49, 71) . Pancreatic cancer is among the 10 most common cancers diagnosed in the United States and is the fifth leading cause of cancer death among men and women in the United States (39). Although recent increases in pancreatic cancer incidence might be due to increases in the prevalence of excess body weight (72) , previous decreases were attributed to decreases in smoking prevalence (1) . One study indicated that cigarette smoke increased tumor growth and metastases in pancreatic cancer cells (73) . Human and animal studies have found that functional nicotinic receptors are present on pancreatic islet and beta cells, and nicotine can reduce the release of insulin through neuronal nicotinic acetylcholine receptors on islet cells (74) . The collection of multiple studies in animals and humans strongly supports the hypothesis that cigarette smoking and exposure to nicotine can adversely affect insulin action and the function of pancreatic cells, both of which play fundamental roles in the pathogenesis of diabetes (75) . Being overweight or having obesity, having a personal history of diabetes or chronic pancreatitis, and several genetic syndromes also are associated with increased risk for pancreatic cancer (76, 77) . Findings from a recent meta-analysis show that increased fruit and vegetable intake is associated with decreased risk for pancreatic cancer (78) .
Urinary bladder cancer is the fourth most commonly diagnosed cancer and the seventh leading cause of cancer death among men in the United States (39). Among women, urinary bladder cancer is much less common. The average tobacco-associated bladder cancer relative risk is 4.0 (22,49). The decrease in bladder cancer incidence rates reported in this study among men and women is consistent with findings from other studies (19,79). The incidence of urinary bladder cancer has decreased among men and women in the United States since 1999 (79) . The strongest risk factor for bladder cancer in the United States is cigarette smoking. Approximately half of all bladder cancers are caused by cigarette smoking (80) (81) (82) . Quitting smoking decreases the risk for bladder cancer by approximately 40% within 1-4 years (80, 81, 83) . Pipe and cigar use (among noncigarette smokers) also is associated with increased risk for bladder cancer among men (81) .
Colorectal cancer (i.e., cancer of the colon and rectum) is the second most common cancer diagnosed and the second leading cause of cancer death among men and women combined in the United States (39). Colorectal cancer is one of two additional cancers (including liver cancer) that were causally linked to tobacco use in the 2014 Surgeon General's report (1) . The incidence of colorectal cancer has decreased steadily since 2001; most recently, incidence decreased an average of 3% annually during 2005-2014 (84) . This decrease might be due to increased colorectal cancer screening through the detection of precancerous polyps, which can then be removed before becoming cancerous, thus decreasing cancer incidence (72, 85) . Risk for colorectal cancer has been reported to increase with increased daily cigarette consumption and duration of smoking (86, 87) . Long-term cigarette smoking is associated with increased incidence of colorectal cancer and risk for death from colorectal cancer in men and women (1, 27) . In a study examining metabolites of tobacco smoking and colorectal cancer risk, persons with detectable levels of serum hydroxycotinine were reported to have a greater risk than those with undetectable levels (88) . Additional research using biomarkers for smoking behaviors might help refine estimates of the association between cigarette smoking and colorectal cancer risk. An increased risk for colorectal cancer is associated with excessive alcohol use (89), being overweight or having obesity (90), consumption of processed or red meat (91) , and certain genetic factors. Physical activity and fiber consumption might reduce the risk for colorectal cancer (92) .
AML, esophageal, kidney, stomach, liver, and cervical cancers have similar relative risks associated with tobacco use (1.5-2.5) (1, 22, 49) . Esophageal cancer is not as commonly diagnosed in the United States as other cancers included in this report; however, esophageal cancer is one of the top 10 leading causes of cancer death among most racial/ethnic male populations (39). Squamous cell carcinoma of the esophagus was the more prevalent histologic subtype in the United States until the mid-1990s, when the incidence of squamous cell carcinoma decreased while the incidence of adenocarcinoma increased, resulting in adenocarcinoma becoming the most common histologic subtype (93) (94) (95) . Current smokers have a three to five times higher risk for developing squamous cell carcinoma compared with never smokers, and former smokers have a significantly lower risk for developing this subtype compared with current smokers (96, 97) . Increased time since quitting smoking is associated with decreased risk for squamous cell carcinomas (96, 97) . The incidence of squamous cell carcinoma of the esophagus has decreased sharply in North America since the early 1970s, which is likely due to lower rates of smoking (96, 98, 99) . In contrast, during this same period, the incidence of adenocarcinoma of the esophagus has increased (95) . Both current and former smokers have approximately twice the risk for developing this subtype as never smokers (96, 97) . Esophageal adenocarcinoma also is associated with obesity and alcohol use (96) . The prevalence of obesity among U.S. adults aged ≥20 years increased from 1999-2000 through 2015-2016 (100). Obesity has been most strongly associated with early onset (among persons aged ≤50 years) esophageal adenocarcinoma (101) . In 2016, 55.0% of adults in the United States reported drinking alcohol in the past month, a slight increase from 1997 (53.5%) (102) .
Kidney cancer is among the 10 most common cancers diagnosed both among men and women in the United States (39). Smoking is an important risk factor for kidney cancers (103) . Cohort studies have reported positive associations between smoking and kidney cancer incidence (104, 105) and death (106, 107) . In addition to smoking, excess body weight, and hypertension are risk factors for kidney cancer (104, 108, 109) . Both for men and women, incidence rates of kidney cancer during 2010-2014 were higher compared with previously published estimates for 1999-2004 (19) . Certain studies suggest that these increases might have resulted from increased detection of kidney cancer through recent increased use of ultrasound and computed tomography for non-cancer-related conditions (110) (111) (112) or from increases in the prevalence of overweight and obesity (42).
Stomach cancer is common among certain racial/ethnic populations in the United States (39). Among current smokers, risk for stomach cancer increases with the number of cigarettes smoked per day and duration of smoking (113) . The risk for stomach cancer decreases as time since stopping smoking increases (113) . Tobacco use is related to both cardia and noncardia stomach cancer (96) . Former, light, and moderate cigarette smokers have slightly higher risks for developing gastric cardia cancer than noncardia cancer (113) . The incidence rate of stomach cancer in this report was higher among A/PIs, non-Hispanic blacks, and Hispanics compared with non-Hispanic whites. The finding in this report that stomach cancer incidence has been decreasing in recent years is consistent with a decrease that has been occurring since the middle of the 20th century in high-income countries in North America and Western Europe and also more recently in areas with historically high rates of stomach cancer (e.g., Asia and Latin America) (114) . Trends in decreasing stomach cancer rates might be attributable to decreased prevalence of Helicobacter pylori infection resulting from improved sanitation and use of antibiotics, increased availability of fresh produce, and lower consumption of salt-preserved and smoked food (92, 115) . In addition, decreases in smoking (in countries with high rates of tobacco use) might have contributed to the decreasing trends of stomach cancer incidence (116) . H. pylori is a major risk factor for noncardia gastric cancer; therefore, the decrease in stomach cancer incidence largely reflects decreasing occurrence at this anatomic subsite (114, 117) . In contrast to noncardia gastric cancer, rates of cardia gastric cancer are increasing in the United States and other high-income countries (114) . This increase might be associated with increases in obesity or improvements in classification of stomach tumors (118) .
Liver cancer is among the 10 most common cancers diagnosed among nonwhite men in the United States and the fifth leading cause of cancer death among all men in the United States (39). Although liver cancer occurs more frequently in less developed regions of the world (1, 119) , this cancer type is still a substantial health concern in the United States. Liver cancer is one of two additional cancers (including colorectal) that was causally linked to tobacco use in the 2014 Surgeon General's report (1) . Approximately 30,000 new cases of liver cancer are diagnosed every year in the United States, with approximately 20,000 associated deaths (1, 39) . In addition to cigarette smoking, metabolic disorders (including obesity), infection with hepatitis B virus or hepatitis C virus, and alcohol use are risk factors for developing liver cancer (120) . Long-term exposure to carcinogens in smoke might cause cellular damage in the liver and contribute to the development of cancer (1) . Smoking has also been recognized as a risk factor for primary biliary cirrhosis, a condition that can progress to hepatocellular carcinoma, or primary liver cancer (121) (122) (123) , and smoking cessation has benefitted patients with chronic liver diseases (122) . A 2009 meta-analysis (124) showed an estimated 50% increased risk for liver cancer among current smokers compared with never smokers (i.e., adults who have never smoked or who have smoked <100 cigarettes in their lifetime).
Although the overall incidence of cervical cancer is low in the United States, black and Hispanic women continue to have a higher incidence than white women (39). Smoking has been consistently associated with an increased risk for cervical cancer, and risk increases with increased daily cigarette smoking and duration of smoking (125) (126) (127) . Although tobacco use is associated with cervical cancer, the primary risk factor is HPV infection, which is thought to be responsible for approximately 90% of cervical cancers (128) . In this report, HPV infection likely contributed to the lower incidence rate among women aged 40-49 years, as well as the high rate among black and Hispanic women (128, 129) . The combination of smoking and HPV infection might increase the risk, such that women who are HPV-positive and smoke have a twofold increased risk for cervical cancer compared with women who are HPVpositive and have never smoked (126, 127) . Women who have quit smoking cigarettes for long periods have a decreased risk for cervical cancer compared with current smokers, even after adjusting for the presence of an HPV infection (126) . Cervical cancer is largely preventable with the HPV vaccine, current recommendations are to routinely vaccinate girls and boys aged 11-12 years; women up to age 26 years and men up age 21 years also might be vaccinated if they were not previously (130) . Routine screening remains an important part of cervical cancer prevention (131, 132) . Two tests can be used for cervical cancer screening: a Papanicolaou (Pap) test and an HPV test; one or both of these tests is recommended, depending on the age of the woman (132) . Special outreach efforts to increase cervical cancer screening among black and Hispanic women are underway (131) . Targeted education about the dangers of tobacco use in these populations might also be warranted.
AML is a relatively rare cancer in the United States (39). Cigarette smoking is an established risk factor for AML in adults (133, 134) . One of the carcinogens contained in cigarette smoke is benzene, which is strongly associated with increased risk for AML (3) . Current smokers have a 40% increased risk for developing AML compared with nonsmokers (134) . AML risk also increases with higher intensity (i.e., number of cigarettes smoked daily) and longer duration (i.e., number of years) of smoking (134) . Smoking cessation might decrease AML risk (135) . In this report, AML incidence rates were highest among white men and women, and the Midwest and Northeast had the highest incidence rates among men. A previous report noted U.S. state incidence rates of AML were inconsistent with smoking patterns (19). In this report, many states with the highest observed AML incidence rates among men (i.e., Connecticut, Hawaii, Illinois, Iowa, Maine, New York, Pennsylvania, and Wisconsin) also were not those with the highest rates of smoking in the United States (48). The etiology for most cases of AML is unclear. Other environmental exposures and genetic risk factors might play a role (136) .
Public Health Implications
Implementing tobacco control policies and programs as recommended by Ending the Tobacco Epidemic: A Tobacco Control Strategic Action Plan by the U.S. Department of Health and Human Service (137) and Ending the Tobacco Problem: A Blueprint for the Nation by the National Academy of Medicine (NAM, formerly the Institute of Medicine) (138) would accelerate the decrease of tobacco use among youths and adults and accelerate progress toward achieving the Healthy People 2020 objectives to reduce cigarette smoking (1). The NAM report presented a blueprint for action to reduce tobacco use to a level that would eliminate smoking as a public health problem. The two-pronged strategy for achieving this goal included 1) strengthening and fully implementing traditional tobacco control measures and 2) changing the legal framework to permit policy innovations. Sustained implementation of comprehensive state tobacco control programs can accelerate progress toward reducing adult smoking prevalence (32,139).
CDC recommends that each state establish and sustain a comprehensive tobacco control program that contains the following overarching components: state and community interventions; health communication interventions that reach large audiences (i.e., mass-reach interventions); cessation interventions; surveillance and evaluation; and infrastructure, administration, and management (139) . Evidence-based statewide tobacco control programs that are comprehensive, sustained, and accountable have decreased smoking rates and tobacco-associated diseases and deaths (139) . A comprehensive statewide tobacco control program is a coordinated effort to establish smoke-free policies and social norms, promote and assist with cessation of tobacco, and prevent initiation of tobacco use. CDC's Best Practices for Comprehensive Tobacco Control Programs-2014 is an evidence-based guide to help states plan and establish comprehensive tobacco control programs (139) . The report describes an integrated programmatic structure for implementing effective interventions and estimates the recommended level of state investment to reach these goals and to reduce tobacco use in each state. Additional support for tobacco prevention and control is available from CDC's National Comprehensive Cancer Control Program (NCCCP), which in 1998 began providing financial support and technical assistance to states, tribes, and territories to create, implement, and evaluate cancer control plans (140) . A 2013 analysis of 69 NCCCP cancer plans showed that every plan contained at least one CDC-recommended, evidence-based tobacco control strategy (141) . Strategies incorporated were consistent with CDC's Best Practices for Comprehensive Tobacco Control Programs or The Guide to Community Preventive Services (141) . CDC also funds the Consortium of National Networks to Impact Populations Experiencing Tobacco-Related and Cancer Health Disparities and the National Tobacco Control Program, which both promote tobacco use prevention and cancer prevention among persons at highest risk for tobacco use (140, 142) .
Increased state investments in tobacco control programs, compared with the overall U.S. investments, are more positively correlated with decreases in cigarette sales and the prevalence of smoking (143) (144) (145) . For example, during 2001-2010, decreases in smoking prevalence among adults and youths in New York (as reported by the New York State Tobacco Control Program) were higher than overall U.S. decreases in smoking prevalence (146) . As a result, smoking-attributable personal health care expenditures in New York in 2010 were $4.1 billion less than they would have been had the prevalence of smoking remained at 2001 levels (146) . In addition to benefits of larger investments in tobacco control programs on smoking rates, research also shows that the longer states invest in such programs, the greater and more rapid the impact (138, 139) . For example, in California, which has the nation's first and longest-running comprehensive tobacco control program, the prevalence of smoking among adults decreased from 22.7% in 1988 to 10.5% in 2015 (147). Correspondingly, lung cancer incidence has decreased nearly four times faster in California than in the rest of the United States (148) . Other states such as Colorado (149), Florida (150), Massachusetts (151), and Minnesota (152) also have decreased smoking among adults and youths through various approaches. Data from continued monitoring of cancer incidence rates and death rates at the local, state, and national levels can be used to evaluate the impact of these and other public health successes in reducing the effects of tobacco use.
Preventive services recommended by the U.S. Preventive Services Task Force for decreasing tobacco-associated cancers include tobacco cessation counseling and treatment as well as screening for cervical, colorectal, and lung cancers to help detect the diseases at an early, often treatable, stage (153) . The Advisory Committee for Immunization Practices recommends hepatitis B virus and HPV vaccinations to prevent infection with these viruses that are also known to cause tobaccoassociated cancers (liver, cervical, and OCP). NCCCP funds states, DC, tribes, and territories to work through state and local level cancer coalitions to ensure access to these early detection and treatment services, implement evidence-based programs to prevent cancer, and support cancer survivorship activities. Federal initiatives also can help reduce tobacco use and tobacco-associated cancers. For example, a 1997 executive order established a smoke-free environment for federal employees and members of the public visiting or using federal facilities by prohibiting smoking of tobacco products in all interior spaces owned, rented, or leased by the executive branch of the federal government (154) .
Continued research is important to identify additional types of cancer that might be associated with tobacco use as well as to enhance understanding of how tobacco exposure affects the cellular processes responsible for promotion and progression of the cancers examined in this report. In 2014, the Surgeon General's report reviewed the evidence on smoking and cancers of prostate and breast; however, evidence to establish causality was inadequate or insufficient (1) . Among men in the United States, prostate cancer is the most commonly diagnosed cancer and the second leading cause of cancer death (39). Evidence suggests that smoking, especially current or recent smoking, is a risk factor for death from prostate cancer but not for incidence, indicating that continued smoking might lead to higher risk for disease progression (1). Evidence of a positive association between smoking and prostate cancer deaths but no association with incidence is consistent across prospective cohort studies conducted in various settings and decades (1) . Prostate cancer mortality is higher among smokers than nonsmokers (1). However, the mortality rates in former smokers who quit years in the past suggests that quitting smoking might reduce prostate cancer mortality (1). The Surgeon General's report recommended future research needs to refine the temporal relation between smoking, cessation, and prostate cancer diagnoses and related mortality (1) .
Breast cancer is the most frequently diagnosed type of cancer (other than nonmelanoma skin cancers) and the second leading cause of cancer death among women in the United States (39). The Surgeon General concluded that the evidence suggests but is not sufficient to infer a causal relation between active smoking or secondhand tobacco smoke exposure and breast cancer (1) . Evidence (including several large cohort studies) suggests a person with a history of ever smoking has a 10% increased likelihood of receiving a breast cancer diagnosis, an association that although significant, is weak (1). The International Agency for Research on Cancer similarly concluded that the overall association between smoking and breast cancer is weaker than the association between smoking and other cancers and that the dose-response relations (i.e., pack years, cigarettes smoked per day, and age at initiation) are correspondingly small (27). As stated in the 2014 Surgeon General's report, because breast cancer is the most common cancer type among women, decreases in smoking might have a substantial impact on the overall incidence of breast cancer (1).
Future Directions
This report examines the incidence of tobacco-associated cancers by demographic and tumor characteristics and by state and U.S. census region. Examination of county-level patterns within states might be helpful in determining areas with disproportionately high cancer incidence or death rates. Using tools such as State Cancer Profiles (https://statecancerprofiles. cancer.gov) could help identify prevalence of risk factors and use of screening tests that might affect these rates. Additional research and data evaluation are needed to determine whether a causal relation exists between smoking and cancers of the prostate and breast.
Limitations
The findings in this report are subject to at least four limitations. First, because information about tobacco use and other risk factors for cancer is not available in all cancer registry data, these results should not be used to describe cancer rates among smokers. Rather, the incidence rates are limited to cancers that are known to be associated with tobacco use. Second, cancer has many different risk factors and combinations of factors, including tobacco use; therefore, the number of cases and trends in tobacco-associated cancers also might be affected by changes in these other risk factors or cancer screening trends. Third, although this report includes estimates of tobacco-associated cancers, it does not estimate what proportion of these cancers are attributable to tobacco use. Although the 2014 Surgeon General's report was used to define tobacco-associated cancers, not all incident cancers for each cancer site are necessarily caused by smoking; likewise, using this definition might underestimate the true incidence because evidence that tobacco use might cause additional cancers is still accumulating (1). Finally, findings related to race/ethnicity might have been affected if race/ethnicity information was incorrectly collected or recorded in the medical record; ongoing procedures are used to ensure that this information is as accurate as possible (155) . For example, to minimize misclassification of AI/ANs, some previous studies have restricted analyses to Contract Health Service Delivery Area (CHSDA) counties and have found that rates for AI/ ANs in CHSDA counties are generally higher than for AI/ ANs in all U.S. counties (156). In general, CHSDA counties contain federally recognized tribal lands or are adjacent to tribal lands; however, rates restricted to these counties might not be generalizable to all AI/ANs because only 64% of AI/ANs live in a CHSDA county and because CHSDA counties tend to be in more rural areas and in Western states (156).
Conclusion
Tobacco-associated cancer incidence can be reduced through efforts to prevent and control tobacco use and other comprehensive cancer control efforts focused on reducing cancer risk, detecting cancer early, and better assisting communities disproportionately impacted by cancer. Continued surveillance to measure characteristics within states can help identify populations with tobacco-associated disparities (157). Continued monitoring of cancer incidence rates at the local, state, and national levels can identify populations with high rates of tobacco-associated cancers and help evaluate the effectiveness of targeted tobacco control programs and policies. Abbreviations: CI = confidence interval; NOS = not otherwise specified. * New cases diagnosed per 100,000 persons, age adjusted to the 2000 U.S. standard population. † New cases diagnosed. § Cancer incidence data were compiled from cancer registries that met the data quality criteria for all invasive cancer sites combined, representing approximately 99% of the U.S. population. (Data from Nevada did not meet U.S. Cancer Statistics publication criteria for 2010-2014.) ¶ Ethnicity is not mutually exclusive from race. ** Only includes microscopically confirmed cases; excludes cases identified only through death certificate or autopsy report. † † Localized: cancer that is confined to the primary site; regional: cancer that has spread directly beyond the primary site or to regional lymph nodes; distant: cancer that has spread to other organs. Abbreviations: CI = confidence interval; NOS = not otherwise specified. * New cases diagnosed per 100,000 persons, age adjusted to the 2000 U.S. standard population. † New cases diagnosed. § Cancer incidence data were compiled from cancer registries that met the data quality criteria for all invasive cancer sites combined, representing approximately 99% of the U.S. population. (Data from Nevada did not meet U.S. Cancer Statistics publication criteria for 2010-2014.) ¶ Ethnicity is not mutually exclusive from race. ** Only includes microscopically confirmed cases; excludes cases identified only through death certificate or autopsy report.
† † Localized: cancer that is confined to the primary site; regional: cancer that has spread directly beyond the primary site or to regional lymph nodes; distant: cancer that has spread to other organs. Abbreviations: CI = confidence interval; NOS = not otherwise specified. * New cases diagnosed per 100,000 persons, age adjusted to the 2000 U.S. standard population. † New cases diagnosed. § Cancer incidence data were compiled from cancer registries that met the data quality criteria for all invasive cancer sites combined, representing approximately 99% of the U.S. population. (Data from Nevada did not meet U.S. Cancer Statistics publication criteria for 2010-2014.) ¶ Ethnicity is not mutually exclusive from race. ** Only includes microscopically confirmed cases; excludes cases identified only through death certificate or autopsy report. † † Localized: cancer that is confined to the primary site; regional: cancer that has spread directly beyond the primary site or to regional lymph nodes; distant: cancer that has spread to other organs. Abbreviations: CI = confidence interval; NOS = not otherwise specified. * New cases diagnosed per 100,000 persons, age adjusted to the 2000 U.S. standard population. † New cases diagnosed. § Cancer incidence data were compiled from cancer registries that met the data quality criteria for all invasive cancer sites combined, representing approximately 99% of the U.S. population. (Data from Nevada did not meet U.S. Cancer Statistics publication criteria for 2010-2014.) ¶ Ethnicity is not mutually exclusive from race. ** Only includes microscopically confirmed cases; excludes cases identified only through death certificate or autopsy report.
† † Localized: cancer that is confined to the primary site; regional: cancer that has spread directly beyond the primary site or to regional lymph nodes; distant: cancer that has spread to other organs. 
